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(54) PRODUCTION OF WATER-BASE INK FOR INK JET RECORDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for producing a $M-* [81 

water-base ink for ink jet recording wherein the ink dispersion step is f ^ t j 

easy to control by regulating the cumulative power applied per unit '*tsn£s&(s& 

weight to be in a specified range. $] 

SOLUTION: In dispersing a pigment dispersion prepared by predispersing vtCj^niJ^^^]^)^ 

at least a pigment and a polymeric dispersant in an aqueous medium in a 

sand mill, the cumulative power applied to the sand mill per unit weight is 

adjusted to 0.1-10kWh/kg. The polymeric dispersant preferably 

comprises a copolymer of (meth)acrylic acid derivatives in particular. 

The (meth)acrylic acid derivatives preferably include monomers of 

formula I (wherein R1 and R2 are each H or lower alkyl; ml is 0 to 2; AO - J 

is a 2-3C oxyalkylene; n is 1 to 300; and X is H or lower alkyl) and \ 

monomers (including acid anhydrides) of formula II [wherein R3, R4 and £ "^M 

R5 are each H f lower alkyl or (CH2)m2 C00M2; M1 and M2 are each H, r<! ^ 

an alkali (alkaline earth) metal, ammonium or amine; and m, is 0 to 2] in || 

particular. 
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CLAIMS 



[Claim(s)] 

[Claim 1] an aquosity solvent — the manufacture approach of the ink jet record water-system ink characterized 
by making into 0.1 - 10 kWh/kg addition power per [ which faces the pigment distribution object with which it 
comes to carry out preliminary distribution of a pigment and the macromolecule dispersant inside of the body at 
least distributing by the sand mill, and impresses it to this sand mill ] unit weight. 

[Claim 2] The manufacture approach of ink jet record water-system ink according to claim 1 that the above- 
mentioned giant-molecule dispersant is the copolymer of an acrylic-acid (meta) derivative. 
[Claim 3] The manufacture approach of the ink jet record water-system ink according to claim 2 which is the 
copolymer obtained by the above-mentioned macromolecule dispersant carrying out the polymerization of the 
monomer (a) expressed with the following general formula (A), and the monomer (b) expressed with the following 
general formula (B). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of ink jet record water-system ink 
with easy management of the distributed process of ink in more detail about the manufacture approach of ink jet 
record water-system ink. 
[0002] 

[Description of the Prior Art] ink jet record water-system ink — general — aquosity solvents, such as water 
and alcohols, — after preparing the distributed object which carried out preliminary distribution of the 
dispersants, such as a pigment and water soluble resin, inside of the body, the distributed process which makes 
even predetermined extent distribute this distributed object using dispersers, such as a sand mill, is performed, 
and it is prepared by subsequently diluting to predetermined concentration. And extent of distribution of the 
distributed object in the above-mentioned distributed process was based on the time amount which is piling up 
in a distributed in a plane one by the distributed object. 

[0003] However, extent of distribution of this distributed object with the difference in the viscosity of the 
above-mentioned distributed object or viscoelasticity and the type of a disperser to be used was at the time as 
it is actual not to necessarily correlate the time amount by which this distributed object is piling up in the 
above-mentioned distributed in a plane one. Therefore, it was difficult to require an experience, know how, etc. 
of management of the above-mentioned distributed process, and to make production control easy. 
[0004] Therefore, the object of this invention has the small dependence to the type of the viscosity and the 
viscoelasticity of a distributed object, or a disperser, and it is to offer the manufacture approach of ink jet record 
water-system ink with easy management of the distributed process of ink. 
[0005] 

[Means for Solving the Problem] When it became clear that there were the addition power and the correlation 
per [ which impressed extent of distribution of a distributed object to the disperser as a result of this invention 
persons' inquiring wholeheartedly ] unit weight and examination was promoted further, the knowledge of the 
ability to attain the above-mentioned object was carried out by managing a distributed process for the addition 
power per this unit weight as specific range. 

[0006] that by which this invention was made based on the above-mentioned knowledge — it is — an aquosity 
solvent — it faces distribute the pigment distribution object with which it comes to carry out preliminary 
distribution of a pigment and the macromolecule dispersant inside of the body at least by the sand mill, and the 
above-mentioned object attains by offer the manufacture approach of the ink jet record water system ink 
characterize by to carry out addition power per [ which is impress to this sand mill ] unit weight in 0.1- 
10kWh/kg. 
[0007] 

[Embodiment of the Invention] Hereafter, 1 desirable operation gestalt of the manufacture approach of the ink 
jet record water-system ink of this invention is explained with reference to a drawing. Here, drawing 1 is a flow 
chart showing the process of 1 operation gestalt of the manufacture approach of the ink jet record water- 
system ink of this invention. 

[0008] The process at which the manufacture approach of the operation gestalt shown in drawing 1 agitates a 
giant-molecule dispersant and an aquosity solvent object with a dissolver at least (1), The process which adds a 
pigment and is further agitated with a dissolver (preliminary distribution) (2), The process (3) which distributes 
the pigment distribution object obtained by preliminary distribution using a die no mill under the addition power 
per predetermined unit weight of this pigment distribution object, and the process (4) which dilutes the above- 
mentioned pigment distribution object to predetermined concentration are provided. Hereafter, these processes 
are explained, respectively. 

[0009] In the above-mentioned process (1), a giant-molecule dispersant and an aquosity solvent object are 
agitated with a dissolver. In this case, as for the combination weight ratio of this macromolecule dispersant and 
an aquosity solvent object, it is desirable the dispersibility at the time of preliminary distribution and distribution 



and to be referred to as formenlatter =1:200-1:1 from the point of the handling nature at the time of preliminary 
distribution and distribution, and being referred to as 1:100-1:2 is still still more desirable. Moreover, as for 
churning time amount, it is desirable that it is 5 - 120 minutes from the point which makes homogeneity mixing 
with a macromolecule dispersant and an aquosity solvent object, and it is still more desirable that it is 10-60 
minutes. 

[0010] In the above-mentioned process (2), a pigment is added into the mixture of the giant-molecule dispersant 
and aquosity solvent object which were acquired at the above-mentioned process (1), and it agitates further 
with a dissolver into it (preliminary distribution). In this case, as for the loadings of a pigment, it is desirable the 
dispersibility at the time of preliminary distribution and distribution and to set a combination weight ratio with the 
point of the handling nature at the time of preliminary distribution and distribution to an aquosity solvent object 
to pigmentaquosity solvent object =1:33-1:1, and being referred to as 1:25-1:2 is still still more desirable. 
Moreover, in order to fully soak a pigment in the mixture of a macromolecule dispersant and an aquosity solvent 
object, as for churning time amount, it is desirable that it is 5 - 120 minutes, and it is still more desirable that it 
is 10-60 minutes. In order to fully soak a pigment in the mixture of a macromolecule dispersant and an aquosity 
solvent object, as for the concentration of the pigment in the pigment distribution object obtained in this 
process, it is desirable from the point of the handling nature at the time of preliminary distribution and 
distribution that it is 3 - 50 % of the weight, and it is still still more desirable that it is 4 - 35 % of the weight. 
[001 1] In the above-mentioned process (3), the pigment distribution object obtained by preliminary distribution 
at th& above-mentioned process (2) is distributed using a die no mill (a kind of a sand mill). Extent of distribution 
is adjusted based on the addition power per unit weight of the pigment distribution object impressed to a die no 
mill. Although it was not easy as above-mentioned to manage extent of distribution of a pigment distribution 
object by time amount, by performing management of the distributed process of this pigment distribution object 
based on the addition power per unit weight of this pigment distribution object according to this invention, the 
dependency to the class of mill of extent of distribution becomes small, and extent of distribution can be 
managed easily. Moreover, it becomes what distribution of the pigment in the ink obtained became very good, 
and was excellent in the repeatability of the particle size distribution of a pigment. Let addition power per unit 
weight of the pigment distribution object impressed to a die no mill in the above-mentioned process (3) (per 1kg 
of pigment distribution objects) be the range of 0.1-10kWh/kg. If distribution will run short, a big and rough 
particle will remain, if the addition power per this unit weight does not fulfill 0.1 kWh/kg, a good pigment 
distribution object is no longer obtained and 10 kWh/kg is exceeded, a good pigment distribution object is not 
obtained by the condensation and/or thickening by excessive powder, and/or it will become impossible to aim at 
improvement in the large dispersibility beyond it. As for the addition power per unit weight of a pigment 
distribution object, it is still more desirable that it is 0.5 - 5 kWh/kg preferably that it is 0.25 - 8 kWh/kg. In 
addition, the addition power per unit weight of a pigment distribution object is measured by the integrating 
wattmeter with which the die no mill was equipped. 

[0012] In the above-mentioned process (4), the pigment distribution object distributed at the above-mentioned 
process (3) is diluted to predetermined concentration, and ink is obtained. Let concentration of each component 
be the concentration of final ink by this dilution. As for dilution, it is desirable to carry out by mixing the above- 
mentioned pigment distribution object of the specified quantity with the macromolecule dispersant of the 
specified quantity and an aquosity solvent object at least. 

[0013] Unless it is not restricted to the above-mentioned operation gestalt but deviates from the meaning of 
this invention, various modification gestalten are possible for the manufacture approach of this invention. For 
example, in the manufacture approach of the above-mentioned operation gestalt, it is also desirable to carry out 
centrifugal separation (for example, for [ 2500 ] G or 20 minutes) of the ink with a centrifugal separator after the 
above-mentioned process (4). Since the ink which 2 micrometers or more of particles 1 micrometers or more 
are preferably removed still more preferably by this centrifugal separation, and does not have blinding is 
obtained, it is desirable. Moreover, in the manufacture approach of the above-mentioned operation gestalt, well- 
known equipment, for example, Despa, a homomixer, etc., may be conventionally used instead of using a dissolver 
in the above-mentioned process (1) and (2). Moreover, in the manufacture approach of the above-mentioned 
operation gestalt, it may replace with a die no mill as a sand mill, and well-known equipment, for example, a grain 
mill, a super mill, spy cumyl, a pearl mill, etc. may be used conventionally. Moreover, in the manufacture approach 
of the above-mentioned operation gestalt, the throughput (weight) of the above-mentioned pigment distribution 
object can be suitably adjusted according to the magnitude of the distributed equipment to be used etc. 
Moreover, in the manufacture approach of the above-mentioned operation gestalt, the various components 
which are mentioned later if needed in addition to an above-mentioned component may be added, and ink may 
be manufactured. For example, in addition to a macromolecule dispersant, in the above-mentioned process (1), 
surfactants, pH regulators, etc., such as an anionic surface active agent, may be agitated with an aquosity 
solvent object. 

[0014] Next, the various components used for the ink manufactured by the manufacture approach of this 



invention are explained. 

[0015] As the above-mentioned aquosity solvent object, water is mainly used. Moreover, the mixture of water 
and -a water soluble solvent can also be used. As for water, it is desirable to be blended 70 to 98% of the weight 
into ink, and it is still more desirable to be blended 85 to 95% of the weight. Moreover, as for a water soluble 
solvent, it is desirable to be blended 0.1 to 30% of the weight, and it is still more desirable to be blended 0.1 to 
15% of the weight. 

[0016] If the above-mentioned water soluble solvent has a function as a wetting agent thru/or a moisturizer, 
there will be especially no limit in the class. For example, ethylene glycol, propylene glycol, a diethylene glycol, 
Glycols; glycerols, such as triethylene glycol, tetraethylene glycol, and a polyethylene glycol; Diethylene-glycol 
diethylether, The diethylene-glycol monobutyl ether, ethylene glycol monomethyl ether, Ethylene glycol 
monoethyl ether, ethylene glycol monobutyl ether, Methyl carbitol, ethyl carbitol, butyl carbitol, ethyl carbitol 
acetate, Diethyl carbitol, the triethylene glycol monomethyl ether, The ether of polyhydric alcohol, such as the 
triethylene glycol monoethyl ether and propylene glycol monomethyl ether, acetate; — thiodiglycol; N-methyl-2- 
pyrrolidone; — a kind of nitrogen-containing compounds, such as 1 and 3-dimethyl imidazolidinone; 
triethanolamine; formamide; dimethylformamide, and dimethyl sulfoxide or two sorts or more can be used. 
[0017] Especially a limit does not have the above-mentioned pigment in the class. For example Carbon black; 
The C.I. pigment yellow 1, 5, 12, 14, 17, 24, 42, 53, 83, 95, 97, and 98 and the 100;C.I. pigment red 1, 3, 4, 5, 17, 
22, 31, 48, 49, 53, 63, 64, 81:1, and 88 And it is desirable to be able to use the;C.I. pigment black 1 and 1 1 grades 
for the 101;C.I. pigment blues 1, 15, 16, 27, 28, 29, 56, and 60 and 63 lists, and to use carbon black especially. As 
for the above-mentioned pigment, it is desirable to be blended one to 1 5% of the weight into ink, and it is still 
more desirable to be blended two to 10% of the weight. If the loadings of this pigment are not filled to 1% of the 
weight, printing concentration is inadequate, and since large improvement in printing concentration cannot be 
aimed at even if it uses it exceeding 1 5 % of the weight, it is desirable to consider as above-mentioned within the 
limits. Moreover, as for the above-mentioned pigment, it is desirable that the point of the improvement in 
preservation stability of ink to the mean particle diameter is 0.05-3 micrometers, and it is still more desirable 
that it is 0.05-1 micrometer. 

[0018] When color-printing by the subtractive-color-mixture method using the ink manufactured by the 
manufacture approach of this invention, it is desirable to use the drainage system pigment ink set which consists 
of black, yellow, a Magenta, and four kinds of ink containing the pigment of each cyanogen. In this case, if the C.I. 
pigment blue 15:3 is used as a cyanogen pigment using the pigment chosen from the C.I. pigment red 48:3, 83, 
and 122 as a Magenta pigment using the pigment chosen from the C.I. pigment yellow 17 and 83 as a yellow 
pigment, using carbon black as a black pigment, since color repeatability will improve, it is desirable. 
[0019] What may raise the dispersibility of the pigment in ink as the above-mentioned macromolecule dispersant 
is used. As this giant-molecule dispersant, natural rubber, such as protein, such as gelatin and casein, and gum 
arabic, Guru KOKISHIDO, such as a saponin, alkyl cellulose, carboxy alkyl cellulose, Cellulosics, such as a 
hydroxyalkyl cellulose, a ligninsulfonic acid salt, Naturally-ocurring polymers, such as a shellac, polyacrylate, 
styrene-acrylic acid copolymer salt, Vinylnaphthalene-acrylic acid copolymer salt, styrene maleic acid copolymer 
salt, Nonionic giant molecules, such as anion nature giant molecules, such as vinylnaphthalene-maleic acid 
copolymer salt, sodium salt of beta-naphthalene sulfonic-acid formalin condensate, and polyphosphoric acid, 
polyvinyl alcohol, a polyvinyl pyrrolidone, and a polyalkylene glycol, etc. can be used. These are independent or 
can be used combining two or more sorts. 

[0020] If the copolymer of an acrylic-acid (meta) derivative is used as the above-mentioned macromolecule 
dispersant, since the dispersibility of the pigment in the above-mentioned process (3) will improve further, the 
repeatability of the particle size distribution of a pigment will improve further and the prolonged preservation 
stability of ink will improve further especially, it is desirable. As for the copolymer of a ** (meta) acrylic-acid 
derivative, the monomer in which only an acrylic acid, methacrylic acid, or its derivative may be used for as a 
copolymerization component, and has an acrylic acid, methacrylic acid or its derivative, and polymerization 
nature may be used as a copolymerization component. (Meta) As a derivative of an acrylic acid, the compound 
(for example, a maleic acid, an itaconic acid, a citraconic acid, and a fumaric acid) with which the hydrogen atom 
combined with double bond carbon was permuted by various functional groups (for example, a carboxyl group and 
a carboxy alkyl group) is mentioned to the alkali-metal salt, an alkaline-earth-metal salt, ammonium salt or an 
amine salt and ester, and a list. The derivative of the acrylic acid which can introduce into the above-mentioned 
copolymer the side chain of the chain length of extent which may discover steric hindrance nature especially 
(meta) is desirable. 

[0021] (Meta) Especially the thing used preferably is a copolymer [this copolymer is hereafter called "copolymer 
(I)"] obtained by carrying out the polymerization of the monomer (a) expressed with the following general formula 
(A), and the monomer (b) expressed with the following general formula (B) as a copolymer of an acrylic-acid 
derivative. 
[0022] 
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[0023] When the above-mentioned copolymer (I) is explained in full detail, it sets to the above-mentioned 
general formula (A), and is R1. And R2 A hydrogen atom or a low-grade alkyl group (preferably C1-C3) is shown 
as above-mentioned, and it may be the same or you may differ. Especially, it is R1 . And R2 Both are hydrogen 
atoms or it is RI. It is R2 at a hydrogen atom. It is desirable that it is a methyl group, ml The integer of 0-2 is 
shown and it is 0 or 1 preferably. AO shows the oxy-alkylene group (namely, an oxyethylene radical or an 
oxypropylene radical) of carbon numbers 2-3, and is an oxyethylene radical preferably, n shows the integer of 1- 
300, is the integer of 2-150 preferably, and is the integer of 4-130 still more preferably. When distributed 
stability could not be enough demonstrated when n was 0, but the viscosity of ink rises when n exceeded 300, 
for example, it uses for an ink jet printer, it may have an adverse effect on regurgitation behavior. X shows a 
hydrogen atom or a low-grade alkyl group (preferably C1-C5), and is a hydrogen atom, a methyl group, or an 
ethyl group preferably. 

[0024] Although it is desirable as a compound expressed with the above-mentioned general formula (A), as an 
example A methoxy polyethylene glycol, a methoxy polyethylene polypropylene glycol, An ethoxy polyethylene 
glycol, an ethoxy polyethylene polypropylene glycol, A piece end alkyl blockade polyalkylene glycol and acrylic 
acids, such as a propoxy polyethylene glycol and a propoxy polyethylene polypropylene glycol. An esterification 
object with the dehydrogenation (oxidation) reactant of a methacrylic acid or a fatty acid, and the ethylene oxide 
to the dehydrogenation (oxidation) reactant of an acrylic acid, a methacrylic acid, or a fatty acid and a propylene 
oxide addition product are mentioned. In the compound expressed with the above-mentioned general formula (A), 
when making the both sides of ethylene oxide and propylene oxide add, mutual either random addition and block 
addition or addition etc. can be used. In this case, as for the addition mole ratio (former latter) of ethylene oxide 
and propylene oxide, it is desirable that it is 10:90-90:10, and it is still more desirable that it is 10:90-60:40. 
[0025] As a compound expressed with the above-mentioned general formula (B), partial saturation dicarboxylic 
acid and its salt are mentioned to partial saturation monocarboxylic acid and its salt list. Specifically, the maleic 
anhydride, the itaconic acid anhydride, and the anhydrous citraconic acid which are these acid anhydrides are 
mentioned to an acrylic acid, a methacrylic acid, and a crotonic-acid list in these alkali-metal salts, an alkaline- 
earth-metal salt, ammonium salt, and an amine salt list at these metal salts, the maleic acid which is a partial 
saturation dicarboxylic acid system monomer, an itaconic acid, a citraconic acid, and a fumaric-acid list. 
[0026] In the above-mentioned copolymer (I), it is desirable that the above-mentioned monomer (a) and the mole 
ratio [(Monomer a) / monomer (b)] of (b) are 0.1 / 100 - 100/100, and it is still more desirable that it is 1 / 100 
- 70/100. If the ratio of this monomer (a) is smaller than this, distributed preservation stability will be spoiled, 
and when the ratio of this monomer (a) is larger than this, there is a possibility that the solubility over water may 
fall and dispersibility may fall. That is, by making this monomer (a) and the mole ratio of (b) into this within the 
limits, since it becomes the macromolecule dispersant which was excellent in dispersibility and was excellent in 



distributed preservation stability, it is desirable. 

[0027] In the above-mentioned copolymer (I), the monomer in which other copolymerization is possible within 
limits which do not spoil the function as the macromolecule dispersant may be further used as a 
copolymerization component. As this monomer, acrylonitrile (meta), acrylamide (meta), styrene, a styrene 
sulfonic acid, etc. are mentioned. 

[0028] The above-mentioned monomer (a) and the copolymerization format of (b) can take the copolymerization 
format of random copolymerization, block copolymerization, alternating copolymerization, and graft 
copolymerization, and especially unless the function as a macromolecule dispersant of the copolymer (I) obtained 
is spoiled, they are not restricted. 

[0029] Since the above-mentioned copolymer (I) has a possibility of the viscosity of ink rising and reducing the 
engine performance of ink when it became the amount of macromolecules and it is made into that thicken and 
deal with it and it is inferior to a sex, and ink, it is desirable for the weight average molecular weight to be 5000- 
200,000, and it is still more desirable that it is 5000-70,000. 

[0030] It is desirable to use the copolymer obtained by carrying out the polymerization of the oxy-alkylene group 
still more preferably especially preferably per molecule from the point of dispersibility and the preservation 
stability of a distributed object in 1-300 pieces, and the polyalkylene glycol monoester system monomer 
(especially, [the polyalkylene glycol ester of an acrylic acid (meta) or alkoxy polyalkylene glycol ester]) and 
acrylic-acid (meta) system monomer introduced 4-1 30 pieces much more preferably 2-1 50 pieces also in the 
abovd-mentioned copolymer (I). 

[0031] The preparation approach of the above-mentioned copolymer (I) is not restricted especially unless the 
function as a macromolecule dispersant of this copolymer (I) is spoiled, but the well-known preparation approach 
is used conventionally. The approach of a publication etc. is mentioned [ the 4th column of 42 lines of JP,7- 
223852, A - column / of 1 1 lines / 5th ] as an example of the preparation approach. 

[0032] Although the reason especially whose dispersibility of the pigment in the above-mentioned process (3) 
improves by using the copolymer, especially the above-mentioned copolymer (I) of an acrylic-acid derivative as 
the above-mentioned macromolecule dispersant (meta) is not certain, it is guessed that it is as follows. That is, 
the above-mentioned copolymer (I) is set in ink, and while the part (for example, carbonyl part) which has a 
charge in the molecule sticks to a pigment front face, the polyoxyalkylene group of a side chain encloses the 
front face of this pigment, where the method of outside is turned to. Since chain length is long and this 
polyoxyalkylene group has high steric hindrance nature, condensation of pigments is checked by this 
polyoxyalkylene group. Consequently, it is thought that the dispersibility and preservation stability of a pigment in 
the above-mentioned process (3) improve. Since it is notably discovered especially when pH of ink is high, as for 
the steric hindrance nature by the above-mentioned polyoxyalkylene group, it is desirable to set pH of ink as a 
high field so that it may mention later. 

[0033] As for the above-mentioned macromolecule dispersant, it is desirable to be blended 0.05 to 10% of the 
weight into ink. Since only the loadings which fully stabilize a pigment are not reached unless it fills the loadings 
of this macromolecule dispersant to 0.05% of the weight, when preservation stability may be missing and it 
exceeds 10 % of the weight, the viscosity of about [ that neither dispersibility nor preservation stability improves 
any more ] or ink may be raised. As for the loadings of this macromolecule dispersant, it is still more desirable 
that it is 0.1 - 4 % of the weight, and it is much more desirable that it is 0.5 - 3 % of the weight. 
[0034] The component which is described below in addition to the above-mentioned component can also be 
blended with the ink manufactured by the manufacture approach of this invention if needed. 
[0035] In the above-mentioned ink, it is desirable from the point of improvement in the dispersibility of the 
pigment in the above-mentioned process (3) to use a dispersibility improver together with the above-mentioned 
macromolecule dispersant. As this dispersibility improver, various surfactants, such as an anionic surface active 
agent, a cationic surface active agent, a nonionic surface active agent, and an amphoteric surface active agent, 
can be used. As a whole, as for this surfactant, it is desirable to be blended 0.01 to 10% of the weight into ink, 
and it is still more desirable to be blended 0.05 to 5% of the weight. 

[0036] The surfactant chosen from the group which consists of alkylbenzene sulfonates, 

alkylnaphthalenesulfonate, an alkane or an olefin sulfonate, an alkyl-sulfuric-acid ester salt, polyoxyethylene alkyl 
or an alkyl aryl ethereal sulfate ester salt, alkyl phosphate, alkyl diphenyl ether disulfon acid chloride, ether 
carboxylate, an alkyl sulfo succinate salt, alpha-sulfo fatty acid ester, and a fatty-acid salt as the above- 
mentioned anionic surface active agent, the condensate of a higher fatty acid and amino acid, naphthenate, etc. 
can be used. The anionic surface active agent used preferably Alkylbenzene sulfonates (especially thing of 
straight chain alkyl), an alkane or an olefin sulfonate (especially — the 2nd class alkane sulfonate — ) Alpha- 
olefin sulfonate, an alkyl-sulfuric-acid ester salt, polyoxyethylene alkyl, or an alkyl aryl ethereal sulfate ester salt 
(especially polyoxyethylene-alkyl-ether sulfate salt), Alkyl phosphate (monoalkyl thing especially), ether 
carboxylate, It is the surfactant chosen from the group which consists of alkyl sulfo succinate, alpha-sulfo fatty 
acid ester, and a fatty-acid salt. Preferably especially They are alkylbenzene sulfonates (especially thing of 



straight chain alkyl), polyoxyethylene alkyl or an alkyl aryl ethereal sulfate ester salt (especially polyoxyethylene- 
alkyl-ether sulfate salt), and an alkyl-sulfuric-acid ester salt. These are independent or can be used combining 
two-'or more sorts. 

[0037] As the above-mentioned cationic surface active agent, alkylamine salt, quarternary ammonium salt, 
sulfonium salt, a HOSUFONIUMU salt, etc. can be used. These are independent or can be used combining two or 
more sorts. 

[0038] The surfactant chosen from the group which consists of polyoxyethylene alkyl ether, polyoxyethylene 
alkyl aryl ether, a sorbitan fatty acid ester, polyoxyethylene sorbitan fatty acid ester, polyoxyethylene sorbitol 
fatty acid ester, a glycerine fatty acid ester, polyoxyethylene fatty acid ester, and alkyl (Pori) glycoxyde as the 
above-mentioned nonionic surface active agent can be used. The nonionic surface active agent used preferably 
is a surfactant chosen from polyoxyethylene alkyl ether and polyoxyethylene alkyl aryl ether. These are 
independent or can be used combining two or more sorts. 

[0039] As the above-mentioned amphoteric surface active agent, an amino acid mold compound, a betaine mold 
compound, etc. can be used. 

[0040] In using the above-mentioned surfactant especially, [ whether an anionic surface active agent is used 
and ] .Or an anionic surface active agent and a nonionic surface active agent are used together, and it is 0.01 - 5 
% of the weight (0.01 to 3% of the weight especially) about both loadings, respectively, especially — 0.05 - 2 % of 
the weight — carrying out — and both compounding ratio — this anionic surface active agent: — this — using 
so that it may become the weight ratio of nonionic surface active agent =100:1-1:100 (especially 90:1-1:70, 
especially 70:1 - 1:50) — the printing concentration of a printing image — And it is desirable from the point of 
improvement in the distributed stability under prolonged preservation. 

[0041] moreover — the case where an anionic surface active agent is used as the above-mentioned surfactant 
— the above-mentioned macromolecule dispersant and this anionic surface active agent — both compounding 
ratio — this macromolecule dispersant: — this — it is desirable to be used by the weight ratio of anionic 
surface active agent =1:2-30:1. When the loadings of this macromolecule dispersant increase across the above- 
mentioned range, the wettability to the pigment of this macromolecule dispersant may be insufficient, and 
dispersibility may fall. On the other hand, when the loadings of this anionic surface active agent increase across 
the above-mentioned range, the whippability of ink may increase and it may be inferior to handling nature, both 
compounding ratio — this macromolecule dispersant: — this — it is still more desirable that it is anionic surface 
active agent =1:1-15:1, and it is much more desirable that it is 1:1-10:1. 

[0042] In the above-mentioned ink, in order to aim at balance of improvement in the permeability to the detail 
paper of ink, and strike-through (exudation of ink to background to detail paper) prevention, it is desirable to 
blend a polypropylene glycol. As for a polypropylene glycol, it is desirable that the molecular weight is 400-3000, 
and it is still more desirable that it is 400-2000. As for a polypropylene glycol, it is desirable to be blended 0.01 
to 3% of the weight into ink, and it is still more desirable to be blended 0.01 to 1% of the weight. 
[0043] Moreover, in order to raise drying [ of ink ], it is desirable to blend aliphatic series monohydric alcohol. As 
this aliphatic series monohydric alcohol, it is desirable to use a kind of ethyl alcohol, 1 -propyl alcohol, and the 2- 
propyl alcohol or two sorts or more, and especially the thing for which 1 -propyl alcohol is used is desirable. Into 
ink, this aliphatic series monohydric alcohol is blended 0.01 to 10% of the weight preferably, and is blended 0.1 to 
8% of the weight still more preferably, especially — the loadings of this aliphatic series monohydric alcohol — 
relation with the loadings of the above-mentioned macromolecule dispersant — setting — both compounding 
ratio — this macromolecule dispersant: — this — drying [ of ink ] improves further by adjusting so that it may 
be set to aliphatic series monohydric-alcohol =1:10-1:1. 

[0044] Furthermore, in order to raise the intermittent dischargeability of ink, molecular weight can also blend the 
polyethylene-glycol JISARUFETO salt which are 400-3500 (especially 400-2000). As for this polyethylene-glycol 
JISARUFETO salt, it is desirable to be blended 0.01 to 3% of the weight into ink, and it is still more desirable to 
be blended 0.01 to 1% of the weight. 

[0045] Similarly, a saccharide can also be blended with ink in order to raise intermittent dischargeability. As this 
saccharide, it is desirable to use a kind of D-glucose, a fructose, a maltose, and the saccharoses or two sorts or 
more, and especially the thing for which saccharose is used is desirable. Into ink, this saccharide is blended 0.1 
to 5% of the weight preferably, and is blended 0.1 to 3% of the weight still more preferably, especially — the 
loadings of this saccharide — relation with the loadings of the above-mentioned macromolecule dispersant — 
setting — both compounding ratio — this macromolecule dispersant: — this — intermittent dischargeability 
improves further by adjusting so that it may be set to saccharide =20:1-1:5. 

[0046] Moreover, similarly, in order to raise intermittent dischargeability, nitrogen content heterocyclic 
compounds, such as a N-methyl-2-pyrrolidone and 1 ,3-dimethyl-2-imidazolidinone, can also be blended with ink. 
Into ink, this nitrogen content heterocyclic compound is blended 0.01 to 10% of the weight preferably, and is 
blended 0.1 to 5% of the weight still more preferably. 

[0047] Furthermore, similarly, in order to raise intermittent dischargeability, an aprotic polar solvent can also be 



blended with ink. As this aprotic polar solvent, it is desirable to use a kind of dimethyl sulfoxide and the 
sulfolanes or two sorts or more. Into ink, this aprotic polar solvent is blended 0.01 to 10% of the weight 
preferably, and is blended 0.1 to 5% of the weight still more preferably. 

[0048] Intermittent dischargeability of an aprotic polar solvent [ these polyethylene-glycols JISARUFETO salt 
that may raise intermittent dischargeability, a saccharide, a nitrogen content heterocyclic compound, and ] 
improves further further by using together with the above-mentioned pigment whose mean particle diameter is 
0.05-3 micrometers. 

[0049] Moreover, in order to raise fixable [ of ink ] t it is desirable to blend emulsions, such as acrylic, an aquosity 
urethane system, a styrene-butadiene system, and a polyester system. It is especially desirable to blend an 
acrylic-urethane copolymer emulsion. As this emulsion, it is desirable to use an acrylic urethane block- 
copolymer (copolymer which polyurethane polymer added to polyacrylic acid polymer) emulsion. As for the 
weight average molecular weight of the copolymer in this emulsion, it is desirable that it is 10000-300000, and it 
is still more desirable that it is 20000-250000. As solid content concentration, as for this emulsion, it is desirable 
to be blended 0.01 to 10% of the weight into ink, and it is still more desirable to be blended 0.05 to 5% of the 
weight. 

[0050] Similarly, in order to raise fixable [ of ink ], weight average molecular weight can also blend the 
polyethyleneimine which is 800-300000. It is desirable to use a kind of the polyethyleneimine by which the graft 
was carried out to the side chain of the principal chain which consists of an acrylic chain as this 
polyethyleneimine, the polyethyleneimine by which hydroxylation processing was carried out, and the dipolar-ion- 
ized polyethyleneimine, or two sorts or more, and especially the thing for which the polyethyleneimine by which 
hydroxylation processing was carried out is used is desirable. As for this polyethyleneimine, it is desirable to be 
blended 0.01 to 10% of the weight into ink, and it is still more desirable to be blended 0.05 to 5% of the weight. 
[0051] Moreover, oxygen absorbents, such as chelating agents, such as antifungal agents, such as defoaming 
agents, such as a silicone system compound, and a chloro methyl phenol system compound, and EDTA, and a 
sulfite, etc. can also be further blended with the above-mentioned ink if needed. 

[0052] As for the above-mentioned ink, it is desirable that the point which may raise the printing concentration, 
especially the black printing concentration of a printing image to the pH is 9.5-1 3.0, and it is still more desirable 
that it is 10.0-12.0. What is necessary is just to blend pH regulator, for example, amino alcohol, with ink, in order 
to consider as above-mentioned [ pH ] within the limits. As this amino alcohol, it is desirable to use 
monoethanolamine (for example, 2-aminoethanol), triethanolamine, etc. 

[0053] The ink manufactured by the manufacture approach of this invention can be used in any printers, if it is 
the printer which used the ink jet recording method. For example, it can be used for both the printer of the heat 
jet recording method which records using the heat energy at the heater of the exoergic resistance element 
arranged by the printer head etc., and the printer of the piezoelectric-device recording method which records 
using the piezoelectric device arranged by the printer head. 

[0054] Hereafter, the effectiveness of this invention is illustrated with an example. However, the range of this 
invention is not restricted to this example. In addition, among the following examples, especially the "section" 
and"%", unless it refuses, weight section and weight % is expressed, respectively. 
[0055] [Example 1] The following component was first stirred for 30 minutes with the dissolver. 

- The macromolecule dispersant A 4 sections and sodium lauryl sulfate 4 sections and a diethylene glycol 7 
sections and monoethanolamine 1 section and water By 64 ******, the carbon black (20nm of diameters of a 
primary particle) of the 20 sections was added in the above-mentioned dissolver, deed this carbon black 
preliminary distribution of the churning was further carried out for 50 minutes, and the pigment distribution 
object was obtained. The above-mentioned pigment distribution object was put in into the die no mill, and it 
distributed until the addition power per unit weight of this pigment distribution object impressed to this die no 
mill became 1 kWh/kg. This pigment distribution object was diluted so that specified quantity addition of the 
above-mentioned giant-molecule dispersant A, sodium lauryl sulfate, a diethylene glycol, monoethanolamine, and 
the water might be carried out and the concentration of each component might be as follows in the above- 
mentioned pigment distribution object after distributed termination, centrifugal separation (for [ 2500 ] G or 20 
minutes) of the diluent was further carried out with the centrifugal separator, the big and rough particle was 
removed, and ink jet record water-system ink was obtained. 

- Carbon black 5% and the macromolecule dispersant A 2% and sodium lauryl sulfate 2% and a diethylene glycol 
7% and monoethanolamine 1% and water In addition, the above-mentioned giant-molecule dispersant A is the 
copolymer of the methoxy polyethylene-glycol (number of EO addition: 1 20-piece / molecule) ester of a 
methacrylic acid, and sodium methacrylate 83% ([mole-ratio (former/latter) =30 / 70] of a monomer). 

[0056] In order to evaluate the dispersibility of the pigment in the obtained ink, the following approach estimated 
the repeatability of the particle size distribution of a pigment. The result is shown in a table 2. 
[0057] [Repeatability of the particle size distribution of a pigment] The particle size distribution of the pigment in 
the obtained ink was measured 3 times by dispersion intensity-distribution measurement of DLS-7000AL 



(Otsuka electronic incorporated company), and the peak top and its standard deviation were obtained from the 
measured particle size distribution. 

[0058] [Examples 2 and 3 and examples 1 and 2 of a comparison] Ink was manufactured like the example 1 
except making into 2 kWh/kg (example 2), 5 kWh/kg (example 3), 0.08 kWh/kg (example 1 of a comparison), and 
12 kWh/kg (example 2 of a comparison) addition power per unit weight of the pigment distribution object which 
carries out as the class of a pigment and macromolecule dispersant is shown in a table 1, and is impressed to a 
die no mill, respectively. The assessment same about the obtained ink as an example 1 was performed. The 
result is shown in a table 2. 
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[0061] It turns out that the ink of the examples 1-3 which were made to distribute a pigment distribution object 
for the addition power per unit weight of the pigment distribution object impressed to a die no mill as 0.1 - 10 
kWh/kg, and were acquired is what is excellent in the repeatability of the particle size distribution of a pigment 
as compared with the ink obtained in the example of a comparison a passage clear from the result shown in a 
table 2. 
[0062] 

[Effect of the Invention] According to the manufacture approach of this invention, the dependence to the type 
of the viscosity and the viscoelasticity of a pigment distribution object, or a disperser is small, and it becomes 
easy to manage [ of the distributed process of ink ] it. Moreover, according to the manufacture approach of this 
invention, distribution of the pigment in the ink obtained becomes very good, and it excels in the repeatability of 
the particle size distribution of a pigment. 
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^IS2~3©^^T;l/^lx>'S (EP^, *^>x?-lx 
VSXfi^+i^nfcfl^g) *t*U L < 
v-x^U^STfeSo n(i 1 ~3 0 OcDg&^U iff 
SL<(i2~l 5 0<9!E&T-&tK HtcWg: L < fi 4 - 

f8fT'#lJ\ ntf 3 0 05S^5i:-l'y^©ttfitf±# 
$77l^/l/g ($?$L<«:C 1 ~C 5) *a%U 

[0024] ±eHfcs (a) vmzti&<t&mt lt 

y x?- U > # U tf b > y U 3 ~> # y 

x^l/>yja -;k y a jtf * y x^ U 'J^n 
ei^^^'y n-;l/^<DK-**S7;l/+;l/^^y 7/1/* b 
>^y D-;l/t7 * 'J ;m» * * ? y ;b^3Z.t±fliflS^O 
IK*K (SHI:) Kj^tcoxx^/WM^ T^y;l/ 



e»ns 0 ±ib-s§^ (a) Trnztizit^mas^T. 
s^s^ia*. ?>#i±mn. vuvtmu, amt 

30 10:'90~90: 10T?**Ci:tfa 

$b<, 1 0 : 9 0 — 6 0 : 4 OT'&SC htfHfcSi: 

[0 0 2 5] ±13— «5S (B) -e&ztizit&v&t LT 

^ymRiftcommf^n^o jifti*Hci± rtv 
urn. >vmms ? a h ymmmc cnzv&m 

T;i/*y^ptg, y ±m&m&, r^-VL.m 
40 &t>*7 s >m&xfic cnp>oK»7j<%iT*^s^7kv u-r 
>sl ^Tk-r * xi >B£&tfi»7jo> h -7 zi e,n 

So 

[0 0 2 6] ±ffi««*tt ( I ) (cfeWCli* ±fB#S 

ft (a) M (b) ©*>wt WW* (a) /mm& 

(b) D A^O. l/100~100/100T'fe5Ci: 
ibWSK, 1 /\ 0 0-7 0/ 1 0 OT'fe&C^tfl! 

tc»sui/^o ^aft (a) (Ditmttcti&o&'i^^ 
£ftmu&$:fe&tim%t>n. mmmfc (a) oj±**< 

so *MgT-rS«n*^§ 0 HP*,, (a) so* 



(6) 



ftm 1 ?- 1 0-6 03 32 



co o 2 7] ±imm&w ( i ) tcfc^Tti, 

iHtttt^LTMu T^'JnxhU;!/, 
r*U>W5h\ X?-U>\ X*-U>X/l/*:ygH?A«jl 

[0 0 2 8] ±ffiJ*»* (a) Rtf (b) CDtta^H^ 10 

7 7 hM^Cfti^^ i: 5 c i: > i#&n£ 
ftfi^i* (I) CD^?^giJi:bT£0«^ffl^^* 

[0 0 2 9] ±imn-£fc ( I ) fi, ift^BK&Si: 

y t <DK^m t -±m- hi/? ©it mzfcT-z t^o& 

tltf&ZC bti^^vmmW-iZttMtf 5 0 0 0-2 0 
73T&3Ci:*<M3:L<. 5 0 0 0 ~ 7 75T'&Z> C ttf 

[0 0 3 0] «pfc, ±IB««^«: ( I ) ©*T'*>, #»St 
tt&tf *M^©«#g8£tt©jSCft» 6, 1 ft^tc K> 

<&2~1 50fi, L < Si 4 ~ 1 30lfAl 

Xv L ;bX«iT;Un*v'^'J TVl/^U^y 3-;HXf 
;W £ 7*y/l/&?M«tei:S:«^LTt#e>n 

[0031] ±te»«^<* ( i ) nffimxmt. tmm ™ 

£•{*(!) ©**HP$MirajfcLT©«<!6*»8:t>J&:^IB 

WH3?»OS(*0!fc LTtt, WHPF7 - 223852^ 
£$fiOig 414 2 fT~^ 5 181 1 1 tf Kl3*©*tt«^ 

[0 0 3 2] ±3B*#^#**JfcLT T^'J* 

cfct<fcO±fiBxe (3) Kfe*J*«S<o»»tt*'Wk: 
|6l±-r SJlftttfifr-pttftV^ TEOffl 13 T'&S tit 
fg£tl3, ±fS««^i* (I) «f>**{C*5^ 40 

< JWMMMfc&TOr''©-^ «BW±««fcWS# 'J 

a (3) tc*5tjsas©»tsttt j *>«#sstt^(6i±-rs 
i:#A6ns 0 ±tB#y^+^T;u*u>'Stc«fcSji» 
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[0033] ±fBJ6tfmMft»J«, >*4>lc 0 . 05 

fi. 0. 1 ~ 4 Ii%t*fe§ C t g ic!? $ L < , 0. 
5~3li%T'fe5<: hi*— LV\, 
[0 0 3 4] 2(c«W08BS*ffi-p«Jt«n*1' 

[0 0 3 5] ±B-f >^tc*5t>T(±, ±Ei«»?4MB0W 

lt, -y>4"£ico. o i~i osa%iH-a-*nsch 

*W$L<, 0. 0 5~5M%SH^-^txSCi;A<Ht 
[0 0 3 6] ±ieT^*>WffigttSiJfcLT{i, 

y -;l/i-f;«|xxfi^ T;b+;i/ y y& 
T ^iViz-p =r)\>V7.)\>*yW§L, x— 

yxji*ymm (tbfrvmmTJis^juo&oy) , 7^ 

* b7-< VX/l/* ( t 0 2 
A>X;l/*>^tg, a-*l/7^ vx;l/^>^ig) . T 
;l/^;l/eSKxx^;b^ ^y ^-*'>x^ix>7';l/4 i ;i'X 
«Z;b*;Pzy-;Ux-7^ffit®^x-7vWS (i: >)t>^ 

4? 'J ^^r^X^ ^T-rt/^X-T^l/eS&XXTVl/ 

<o) , x— 7";i/*;i/^'>u— T/I/^^x^^^/n 

7)V^>^y^y7,)V^ym^ <.£9t>vmm7/i> 
^;U©t<o) , #y*^^x^u>'T;l/^;l/X«7';l/* 
'J -;H-f^«xxf;H ( i; 0 *>t*# y 

^^^SS^xx-x^l/lgT'fe^o C tie. {i#^T-X«Zia 

[0 0 3 7] ±ie*^-*>'^®g14S'Ji: LTll HiBfiS5 



(7) 



gfffiW- 1 0-603 3 2 
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5. 

[0038] ±igy-^>ssgtt^Ji: UTti, tfu* 

U -;l/x— r>k V;Hf * >IMft&xXx;K 

#y ^v'xT-u-i/v^t:* >Bifls^xxx;K # y * 

+->xfl/vy;veh -;WSSiXr;l/, ^ U -fe V > 
IM/j&xXx/K ^U^-+'>x^L/>BiMKxX7 L ;bS 10 

[0 0 3 9] ±ffiWttllffiStt*JfcLTtt* 

[0 0 4 0] ±IBWBS1±S'J ; &fflV^^tc{i > 

ft^ftO. 0 l~5li% CNHCO. 0 1~3li%> 
£*)t>V0. 0 5~2fi»%) £U E.OM#<DE-&lt 

^Kzx^-y^sgttgij : my=.*>&wtz&m= 1 o 

0 : 1 — 1 : 1 00 CfftC9 0 : 1-1 : 7 0, t.9t> 
if 7 0 : 1~ 1 : 5 0) <DMJt£&3 c fc-9lcfllv>-5C 

[0 0 4 1] ±iBWffiS143iJi:LTT-*>J , i!Si 

7-*>?mi£&.m = 1 : 2-3 0 : 1 CDS*JtT?fflV 

-*y&mi£&m= 1 : 1-15: lT'feSC^Slc 
»SL<, 1 : 1-1 0: lTfe§Ct^-iffSL 40 

[0 0 4 2] ±I2-r>^(Ci3( / ^T(±, -Y^^tDfBSfiE^ 

U>^'j3-;b%E^3Cfctf#£U\, *U^nfcT 
1/^'J3- ;Wi, fO^?I*M0 0~3 0 0 0T-$ 
5C£)bWi:L<, 4 0 0 — 2 0 0 OT&ZCttfWlC 

0. 0 1 ~3fia%E-a-sn5ci;*wsL<, o. o 

l~lM%E^sn£ci:tfMl;:$?£L<,\, so 
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[004 3] *fc, 42/9 0*a»tt*ieUi«-e-*fci6 

SJiSSS-t7;l/3-;l/tLTIi, x^;]/T;l/n-;K 
1 -^afcf/l/TAo— ;K Rtf E-^dW^^- /I/ 

mmm— ar/ua— jm*, u<»o. o 

1-1 0ll%iB^?n, Mt»SL<«0. 1-81 
i%E^?n^o tftc, ISfliflSSe— IB7;l/3-;KDE& 
fiS\ ±fgi«^«-m^J©E^ai:©IB^{c*5V>T, Pii 

= 1:10—1:1 i:^:-5«k-5ti:iiS-rsci:ti:*t>, 

[0 0 4 4] HK, ^>*<DRa*ttffi14*ia±S-&5;fc 
4t>tC, ft^Mtt 400 — 3500 4 0 0 — 2 0 

0 0) TfeStfUx^l^^Ua-zl/^/l/^i-hig 

Wi- 4>9<PI,C0. 0 1~3li%E^ 
?n-Sci:*W$L<. 0. 0 1~lli%E^n5 

[0 0 4 5] IsHttc, BB^i»ttHtt%|fil±«-&*fcA»c, 

f±, D-^;l/3-x, 7;l/^h-x, x&tftf 
•y # n-X«D -3 %<D— aXttz^ItLtfcffl^S C £ 
SU<, ^-y*a-x*fflv^C£*m:»i:lA\, IS 

n, Mtc»^b<«o. i~3a«%E^«n-s 0 w 

= 20:1 — 1:5 i: &3 J: -5 tcH^r^c 

[0 0 4 6] SfcPWUfC. P^qtW14«:rS]±*-&Sfc46 
tc, -Y>^tcN-^^;l/-2-ea'J K^l, 3-S> 

-t'v^'ficiift l.<(±o. 01 — 1 oaa%E-a-^ 
Mtc»sL<«o. i~5ii%E^sns, 

[0 0 4 7] MfcHttKc* P^qtai4«:lS]±^-^^fc*6 

l"?tplctff£L<lZ0. 0 1 — 1 0fiH%E"a;*tu M 
lc}f$L<li0. 1 — 5afi%E-&^ti§ 0 
[0 0 4 8] F^ttmtt*fo±2^»3Ctt£>#',lx^ 

uy^ij^-^ywi-hs^ its. SDK^frtBiR 
0. 0 5— 3 iimT*$>%>±imn£&m-f%>ct.ic&t) 
[0049] sfc, ©®»tt*iai±*-e-*fci6 



(8) 



# 1 0-6033 2 
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>^ 4? U xxf/^f®x7/l/-> 3 >£BB£-T -5 C i: 

t * y ;i^fi^{*ic jj? y >>• b# >-s^f**Ht*D u/ctta 
-> 3 yiasifz&n&foiDmmw-tz-ft^mii. ioooo 

~3 0 0 0 0 OT'jfeSC i:*W*L<. 2 0000 — 2 

5 0 0 0 0T'&3Ci:#MlC$fi:LV\, ISxv/l/S' 3 > 10 

H^tiftfcLT, -f>^«tnc0. 0 1-1 Otl 
%ffi^£n£C£##3:L<, 0. 0 5~5fitt%ffi-S- 

[0 0 5 0] [sHitC, 4>>7<Wg.m'&*fa±.l£*k2>tztb 

icmmy-tsttmtf 8 o 0-3 o o o o o t*&3# y x 

-f 5 > i: L T t±, r 9 'J p. & 5 ±«<Dffl!JS&fc y ^ 

7 hsnfctf'jx^uv'-r 5 >s *wt«Ha«nfc#y 

x^UW = >, Rtfpm-r^ffc^nfctf'Jx^-b;/ 

Lv\, i#'Jxfi/>^ = yii, 
0. 0 l - 1 0M%K^£ti3ci:AW2:L<. 0. 

[00 5 1] S/c, ±Ei'>*{cM(c:&gtcfSi;T->y 

<k#«US©l»W!iJ» EDTA^O^U-hgiJ, 

[0 0 5 2] ±fEf>'*fci\ 019J®<D91*afi, ttKIR 
fe©B]^ZiJS^rlpl±$^#S^e>, *-<DpHtf9. 5 so 
— 13. 0t-365Ct/)WSL<, 10. 0—12. 0 

tblclZ, '{>?lCpHffim&k m?Ll£75.S7)l<=i—>V 
*B2£"fnf£.J:V\> m.75./7)l>^-)\'£\^T\t, *S 
x^y-;V7 5> (mZ-tf, 2-7 57x^/-;l/) , 
b y x* y — ;i/ 7 5 >#£-/!iv^ c $ Lv> 0 
[0053] *«w©«jEraffifcJ:!>«jfiSttfc-'f'>* 
-fy^i* Me®73^ffli/^fc:7 p y y^-T-^n 

-y hefiwso^y Rt?yy .-y 

[0 0 5 4] feCK lfe»ff!l*toT*«WO*SIMt*«II 

r%j «^t»re*</^y^n^na«gi5&?>*«ft%* 
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[0055] mmm 1 ] *t-f , TE©ja#*?v 



^-T-3 O^fflffl^L/co 

• ^yx^ry-;l/T5> ISP 

• 7k 6 4 SP 



2 0gpcD*-4<>y5>y 9 (— ^&?g2 0 n 

mmjjwi kwh/k gic&z'H-viffii&ftirco # 

■y- U h 'J* A, ^*x^U>^Un-;k tyx 
««itt*i8*C.^««-Wft&»« (2500G. 2 0# 



• Jp>^>y^ 5% 
•SWmHIWWA 2% 

• ^^y;i/fi«tSE-i-by^A 2% 

• i?Xfl/Vy''J 3—^1/ 7 % 

• t/x?>-;V75> 1% 

• 7jc 8 3 % 



■Jifl/y^ija-;l/ (EOttMfc: 1 2 0l/»?) 
xxf^i:^ iVf&r h y •> A ^co^M^ftT'&S 

c*««co*;bj± mm/mm) =30/70] . 

[0 0 5 6] tf etafc-f' V^»c*5Ct5M^O^t!t14«rfP 

[0057] muvmmftifivmm®) mztifco 

9 <P<Dmft<D&&ft1fiZ DLS-7000AL (.*mW. 
[00 5 8] C^SS0IJ 2 RXf 3 MtflCJtKeU 1 SO' 2 ] 

repass. Mmtiat zmnttmiKDmiiLnmmtc k> 

C«»lMftifn2kWh/kg (fli&&0IJ2) . 5 
kWh/kg (SSSCT3) , 0. 08kWh/kg (it 
, Rtf 1 2 kWh/kg (J±«R0IJ2) h-t^X 

I?:l2tif;t„ 
[00 5 9] 

[in 



WHPF 1 0-603 3 2 
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SI ft 




m 
m 


1 






2 


C.I. tf^> >hU„ K81:l 


M 5? T 5) fiftftl A 


3 


C.I. b??V> h^JU-15:l 


-30/T0) | 


m 


1 




=3 0/7 0) 


2 


CI. f^y >hL/7 K8l:l 


» 5 0/5 0) 



[0 060] ' »2] 







fcT-£ (nm) 


urn* 












t ®m 




3 01 




i 


717.8 


732.5 


709.6 


92.8 


93.6 


91.5 


2 


661.2 


663.3 


660.5 


88.2 


86.5 


87.7 




3 


493.7 


501.1 


488.7 


74,4 


75.2 


73.3 


Jt 
* 


1 


901.4 
(1269.5) 


982.4 
(1463.2) 


889.2 
(1338.2) 


260.2 


326.7 


337.9 


2 


1027. 1 
(331.5) 


1365.1 
(667.5) 


1116.4 
(517.8) 


299.2 


456.5 


316.8 



(9) 
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[0061] «2tc^-r;i3^p.Hjfc,fr&3S>K 

o. i~i o kWh/k gfcLTWR<MRW*» 

[0 0 6 2] 

BSE©***! JlsafflOBiWSlCJifttf, io 



[0 1 ] *a«Oi'>*^i-y YtBKMt&OlriM 



(10) 



10-60332 



[01] 



xa ci) 



xa (2) 



IS <3) 

OL 1 — * 1 0 kWh/k g 



xa u> 



-f > * 



«*»»nwmamr*^2606 rested *s*»3fflwmMW#^2606 TE3E«^ 

(72)5g0£# Sfc* ff- (72)fg0Ji# 3±# g0£ 



